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Abstract — A study on the reaction mechanism for the manufacture of ethanolamines from aqueous am-
monia and ethylene oxide was carried out in a bench scale batch reactor. Rate constants and activation
energy were determined by assuming that the reaction occurred in the manner of irreversible competitive
consecutive second order reaction,

In the case of 28% aqueous ammonia as a reactant, the reaction rate constants in the first step (k) were
calculated to be 1.235x1073%/min- mol, 3. 243x10'39/mm mol, and 7.784x10 "3¢/min.mol at 20, 35C and
50T respectively. The calculated activation energy was about 11,500 cal/mol. Process simulation using
these calculated results was found satisfactory in good accordance with the actual experimental results.
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Fig. 1. Experimental apparatus.
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NOMENCLATURE

EO : Ethylene oxide, C,H4 0O
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MEA: Monoethanolamine NH,C, H; OH

DEA: Diethanolamine NH(C, H; OH),

TEA: Triethanolamine N(C,H,OH);

C,, Cs, Cu, Cp, C,;, Cy: Concentrations of
ammonia, ethylene oxide, monoethanola-
mine, diethanolamine, triethanolamine
and water, respectively, mol/liter

Caos Cro:

and ethylene oxide,mol/liter

Initial concentrations of ammonia

ky, ky,Kk 3: Reaction rate constants, liter -mol -

min’!
K,, K3: Ratio of reaction rate constants, k /K
and k 3/k, respectively

K, : Ionization constant of water
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